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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions, and 
listings, of claims in the present application. 

IN THE CLAIMS : 

1. (Currently Amended) A mutant a -amylase obtained by 
making a substitution or deletion of at least one amino acid 
residue of specific positions in SEQ ID N0:1, or by making a 
substitution or deletion of at least one amino acid residue 
corresponding to the above-mentioned amino acid residue in a 
sequence having at least 70% homology to SEQ ID NO:l, 

wherein said at least one amino acid residue is selected 
from the group consisting of: 

the 11 th Tyr, 16 th Glu, 49 th Asn, 84 th Glu, 144 th Ser, 167 th 
Gin, 169 th Tyr, 178 th Ala, 188 th Glu, 190 th Asn, 205 th His and 209 th 
Gin, and 

said mutant oc-amylase possesses increased heat resistance 
and maintains resistance to chelating agents when compared to SEQ 
ID NO:l, and 

said mutant a -amylase comprises an amino acid sequence 
which is at least 95% homologous to SEQ ID NO:l. 

2 . (Canceled) . 
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3. (Currently Amended) A mutant a -amylase obtained by 
making a substitution of an amino terminal sequence from 1 st Asp 
through 19 th Gly of SEQ ID NO:l or an amino terminal sequence 
corresponding to 1 st Asp through 19 th Gly of SEQ ID NO:l of a 
sequence having at least 70% -95% homology to SEQ ID NO:!, with 
an amino acid sequence from 1 st His to 21 st Gly of SEQ ID NO:2, 
wherein said mutant a-amylase possess increased heat resistance 
and maintains resistance to chelating agents when compared to SEQ 
ID N0:1. 

4 . (Canceled) . 

■ 5. (Currently Amended) A mutant a -amylase obtained by 
introducing a first mutation and a second mutation into SEQ ID 
NO:l or an amino acid sequence having at least 70% -95% homology 
to SEQ ID NO:l, 

wherein said first mutation consists of a substitution or a 
deletion of at least one amino acid residue selected from the 
group consisting of the 11 th Tyr, 16 th Glu, 49 th Asn, 84 th Glu, 
144 th Ser, 167 th Gin, 169 th Tyr, 178 th Ala, 188 th Glu, 190 th Asn, 
205 th His and 209 th Gin, and 

wherein said second mutation consists of a substitution of 
an amino acid a sequence corresponding to 11 to 100 the — Hr*** to 
^66-^ amino acid residues r e sidu e from the amino terminal Asp 
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residue t e rminus of the amino acid sequence set forth in SEQ ID 
NO : 1 , and 

wherein said mutant a _ amylase possesses increased heat 
resistance and maintains resistance to chelating agents when 
compared to SEQ ID NO:l. 

6. (Currently Amended) J Phe A mutant a - amylase obtained by 
introducing a first mutation and a second mutation into SEQ ID 
N0:1 or an amino acid sequence having at least 70% homology to 
SEQ ID NO : 1 according — fee — Claim — 5-, wherein said first mutation 
consists of: 

the substitution of an amino acid residue selected from the 
group consisting of: the 11 th Tyr of SEQ ID NO:l with Phe, the 
16 th Glu of SEQ ID NO:l with Pro, the 49 th Asn of SEQ ID NO:l with 
Ser, the 167 Gin of SEQ ID NO:l with Glu, the 169 th Tyr of SEQ ID 
N0:1 with Lys, the 190 th Asn of SEQ ID N0:1 with Phe, the 205 th 
His of SEQ ID NO:l with Arg, and the 2 09 th Gin of SEQ ID NO:l 
with Val, 

and wherein said second mutation consists of: 

substituting an amino terminal sequence from 1 st Asp through 

19 th Gly of SEQ ID NO : 1 with an amino acid sequence from 1 st His 

to 21 st Gly of SEQ ID NO : 2 . 
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7. (Withdrawn) A gene encoding the mutant a-amylase 
according to Claim 1 or a vector containing said gene. 

8. (Withdrawn) Cells transformed by the vector according to 
Claim 7. 

9. (Withdrawn) A process for producing a mutant a-amylase, 
comprising culturing the transformed cells according to Claim 8. 

10. (Previously Presented) A detergent composition 
comprising the mutant a _ amylase according to Claim 1. 

11 . . (Canceled) . 

12. (Currently Amended) A mutant a - amylase obtained by 
making a substitution or deletion of at least one amino acid 
residue of specific positions in SEQ ID NO:l, or by making a 
substitution or deletion of at least one amino acid residue 
corresponding to the above-mentioned amino acid residue in a 
sequence having at least 70% -95% homology to SEQ ID N0:1, 

wherein said at least one amino acid residue is selected 
from the group consisting of: 
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the 11 th Tyr, 16 th Glu, 49 th Asn, 84 th Glu, 144 th Ser, 167 th 
Gin, 169 th Tyr, 178 th Ala, 188 th Glu, 190 th Asn, 205 th His and 209 th 
Gin, and 

wherein said mutant a~amylase possesses increased heat 
resistance, which is can b e improved by combining mutations when 
compared to SEQ ID NO:l f and maintains resistance to chelating 
agents and oxidizing agents when compared to SEQ ID N0:1, and 

said mutant ot-amylase comprises an amino acid sequence 
which is at least 95% homologous to SEQ ID NO:l. 



13. (Currently Amended) A mutant a^mylase obtained by 
making a substitution or deletion of at least one amino acid 
residue of specific positions in SEQ ID NO:l, or by making a 
substitution or deletion of at least one amino acid residue 
corresponding to the above-mentioned amino acid residue in a 
sequence having at least 70% -95-% homology to SEQ ID NO:l, 

wherein said at least one amino acid residue is selected 
from the group consisting of: 

the 11 th Tyr, 16 th Glu, 49 th Asn, 84 th Glu, 144 th Ser, 167 th 
Gin, 169 th Tyr, 178 th Ala, 188 th Glu, 190 th Asn, 205 th His and 209 th 
Gin, and 

wherein said mutant a-amylase: 



6 



Serial No.: 09/590,375 

(i) possesses increased heat resistance when compared 
to SEQ ID NO:l; 

(ii) maintains resistance to chelating agents when 
compared to SEQ ID N0:1; 

(iii) maintains high specific activity under alkaline 
conditions; and 

(iv) comprises an amino acid seguence which is at least 
95% homologous to SEQ ID NO : 1 

-Hr) decompos e s a - 1 , 4 - glycosid e bonds of starch, 

amylos e , amylop e ctin, and — partially — d e compos e d — products 

th e r e of; 

(ii) produc e s glucos e , maltose, maltotrios e , 

maltotetraos e , maltop e ntaos e , maltoh e xaos e , and 

maltoh e ptaos e from amylos e ; 

(iii) — do e s not act on pullulan; 

HrvS exhibits a r e sidual activity of at l e ast 70% in a 

pll rang e of G. 5 to 11 und e r tr e atment conditions of 40^C and 
3 0 minut e s; 

-fv^ — acts in a t e mp e rature rang e of 2 0^C to 0 0 e €r 
(vi) — exhibits — a r e sidual — activity of at — l e ast — 0 0% wh e n 
incubat e d — at — 4-9- e €r; — or — at — l e ast — 6rfr% — wh e n — incubat e d — at — 45?€1t 
-for — 3 0 minut e s — in 50 — mM glycin e - sodium hydroxid e buff e r at 
pll 10, 
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(vii) — has — a — mol e cular — w e ight — erf — 55,000 — ± — 5,000 — as 
m e asur e d by sodium dod e cyl — sulfat e — (SDS) — polyacryl amid e g e l 
e l e ctrophor e sis ; 

(viii) has — sm — iso e l e ctric — point — of — about — 4-^2 as 

m e asured by iso e l e ctric focusing; 

(ix) — has — a — r e sidual — activity — of — at — l e ast — 90% — wh e n 
tr e at e d at pll 10 — and 30 e C for 30 minut e s in a 0.1% solution 
of a surfactant s e l e ct e d from th e group consisting of: 

sodium linear alkylb e nz e nesulf onat e s , sodium 

alkylsulf at e s , sodium — polyoxy e thyl e n e — alkylsulf at e s , 

sodium ut - ol e f insulf onates , sodium salts of cr~ 

sulfonat e d — fatty — acid — e sters , — sodium — alkylsulf onat e s , 
GDG , — soap, — and Gof tanol ; 

~{?r) — is — i nh i b i t e d by 1 mM Mn^* by abou t — 75% , — or by 1 mM 
3^ or 1 mM Cd^ by about 3 0 to 40%, — wh e n tr e at e d at pll 10 
and 3 0^C for 3 0 minut e s, — artd 

(xii) — compris e s — an — amino — acid — s e qu e nc e — which — is — 
l e ast 95 * 6 homologous to GEQ ID NO : 1 . 

14 . (Canceled) . 
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15. (Previously Presented) The mutant ot-amylase according 
to claim 12, wherein the 11 th Tyr of SEQ ID NO:l is substituted 
with Phe, the 16 th Glu of SEQ ID NO:l is substituted with Pro, 
the 49 th Asn of SEQ ID NO:l is substituted with Ser, the 167 Gin 
of SEQ ID N0:1 is substituted with Glu, the 169 th Tyr of SEQ ID 
NO:l is substituted with Lys, the 190 th Asn of SEQ ID NO:l is 
substituted with Phe, the 205 th His of SEQ ID N0:1 is substituted 
with Arg, and the 209 th Gin of SEQ ID NO:l is substituted with 
Val . 

16 . (Canceled) . 

17. (Currently Amended) The mutant a -amylase according to 
claim 13 or 1G , wherein the 11 th Tyr of SEQ ID NO:l is replaced 
with Phe. 

18. (Currently Amended) The mutant a -amylase according to 
claim 13 or 1G , wherein the 16 th Glu of SEQ ID NO:l is replaced 
with Pro. 

19. (Currently Amended) The mutant a -amylase according to 
claim 13 or 1G , wherein the 49 th Asn of SEQ ID NO:l is replaced 
with Ser. 
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20. (Currently Amended) The mutant ot-amylase according to 
claim 13 or 1G , wherein the 167 Gin of SEQ ID NO:l is replaced 
with Glu. 



21. (Currently Amended) The 
claim 13 or 1G , wherein the 169 th 
with Lys . 

22. (Currently Amended) The 
claim 13 or 1G , wherein the 190 th 
with Phe . 

23. (Currently Amended) The 
claim 13 or 1G , wherein the 205 th 
with Arg. 



mutant ot-cmiylase according to 
Tyr of SEQ ID NO:l is replaced 

mutant ot-&™ylase according to 
Asn of SEQ ID NO : 1 is replaced 

mutant ot-amylase according to 
His of SEQ ID NO:l is replaced 



24. (Currently Amended) The mutant ot-&™ylase according to 
claim 13 or 1G , wherein the 209 th Gin of SEQ ID NO:l is replaced 
with Val . 



25. (Previously Presented) A mutant a~ amylase obtained by 
introducing a mutation into SEQ ID N0:1, 
wherein said mutation consists of: 
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the substitution of an amino acid residue selected from the 
group consisting of: the 11 th Tyr, 16 th Glu, 49 th Asn, 84 th Glu, 
144 th Ser, 167 th Gin, 169 th Tyr, 178 th Ala, 188 th Glu, 190 th Asn, 
205 th His and 209 th Gin, with another amino acid. 

26. (Previously Presented) The mutant a _ amylase according 
to claim 25, wherein the 11 th Tyr of SEQ ID NO:l is substituted 
with Phe, the 16 th Glu of SEQ ID N0:1 is substituted with Pro, 
the 49 th Asn of SEQ ID N0:1 is substituted with Ser, the 167 Gin 
of SEQ ID NO:l is substituted with Glu, the 169 th Tyr of SEQ ID 
N0:1 is substituted with Lys, the 190 th Asn of SEQ ID NO:l is 
substituted with Phe, the 205 th His of SEQ ID N0:1 is substituted 
with Arg, and the 209 th Gin of SEQ ID NO:l is substituted with 
Val. 

27. (Previously Presented) A mutant ot-amylase obtained by 
introducing a mutation into SEQ ID N0:1, 

and wherein said mutation consists of: 

substituting an amino terminal sequence from 1 st Asp through 
19 th Gly of SEQ ID N0:1 with an amino acid sequence from 1 st His 
to 21 st Gly of SEQ ID NO: 2. 
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28. (New) A mutant a -amylase obtained by making a 
substitution or deletion of at least one amino acid residue of 
specific positions in SEQ ID N0:1, 

wherein said at least one amino acid residue is selected 
from the group consisting of: 

the 11 th Tyr, 16 th Glu, 49 th Asn, 84 th Glu, 144 th Ser, 167 th 
Gin, 169 th Tyr, 178 th Ala, 188 th Glu, 190 th Asn, 205 th His and 209 th 
Gin, and 

said mutant a -amylase possesses increased heat resistance 
and maintains resistance to chelating agents when compared to SEQ 
ID N0:1, and 

said mutant ot-amylase comprises an amino acid sequence 
which is at least 95% homologous to SEQ ID NO:l. 

29. (New) A mutant a -amylase obtained by making a 
substitution or deletion of at least one amino acid residue of 
specific positions in SEQ ID N0:4, 

wherein said at least one amino acid residue is selected 
from the group consisting of: 

the 11 th Tyr, 16 th Glu, 49 th Asn, 84 th Glu, 167 th Gin, 169 th 
Tyr, 178 th Ala, 188 th Glu, 190 th Asn, 205 th His and 209 th Gin, and 
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said mutant a -amylase possesses increased heat resistance 
and maintains resistance to chelating agents when compared to SEQ 
ID N0:1, and 

said mutant a -amylase comprises an amino acid sequence 
which is at least 95% homologous to SEQ ID N0:4. 
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